DAVIS POYNTER et al. 
Serial No. 10/626,832 

IN THE SPECIFICATION 

Amend the specification as follows. 
Page 1 , after the title insert the following new paragraph: 
"The contents of the attached CD-R compact discs are incorporated herein 
by reference in their entirety. The attached discs contain identical copies of a file 
"620-262.TXT" which were created on the discs on May 24, 2004, and are each 
615,372 KB." 
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AMENDMENTS TO THE SPECIFICATION : 

Please amend the paragraph beginning at page 6, line 26, as follows: 

In one preferred form the method relates to the EHV-1 ORF30-m1 region marker at 
amino acid position 752 (based on the V592 numbering - see SEQ. ANNEX 1 (SEQ 
ID NOs:1-104. consecutively) and SEQ. ANNEX 3b (SEQ ID NO:156) ) or one 
which corresponds to this when sequences are aligned as shown herein (see Table 
4). 

Please amend the paragraph beginning at page 7, line 30, as follows: 

The invention thus employs the identity of a codon at nucleotide positions 2254- 
2256 or 2278-2280 (based on the EHV-1 V592 numbering - see SEQ. ANNEX 1 
(SEQ ID NOs:1-104. consecutively) and SEQ. ANNEX 3a (SEQ ID NO:155) ) or one 
which corresponds to this when sequences are aligned. 

Please amend the paragraph beginning at page 16, line 34, as follows: 

The invention also provides materials which may be used in the methods disclosed 
herein. These include isolated nucleic acid molecules consisting of the DNA 
sequence of EHV-1 (strain V592) ORF30 shown in SEQ. ANNEX 3 (SEQ ID 
NO:155 and SEQ ID NO:156) . which sequence comprises a mutation which 
reduces the virulence of the gene product. 
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Please amend the paragraph beginning at page 17, line 1, as follows: 

Also provided are isolated peptides comprising, or consisting of, or consisting 
essentially of, a contiguous portion of at least 10, 15, 20, 30, 40, or 50 amino acids 
of the amino acid sequence of an EHV-1 strain (preferably strain V592) ORF30 
shown in SEQ. ANNEX 3 (SEQ ID NO:155 and SEQ ID NO:156) . wherein the 
portion includes position 752 or 760 of SEQ. ANNEX 3 (SEQ ID NO:155 and SEQ 
ID NO:156) . 

Please amend the paragraph beginning at page 17, line 30, as follows: 

Preferred primers for the amplification of regions of variable sequence for several 
ORFs are shown in SEQ. ANNEX 2. (SEQ ID NOs: 105-1 54, consecutively) Of 
these, the primers for amplification of the ORF30-m1 marker region (ORF30f, 
ORF30r) and of the ORF68 marker region (ORF68f, ORF68r) are particularly 
preferred. 

Please amend the paragraph beginning at page 23, line 31, as follows: 

Where the method involves PCR, or other amplification procedure, any suitable 
PCR primers may be used. Example primers are described herein. For example 
primers are shown in SEQ. ANNEX 2 (SEQ ID NOs: 105-1 54. consecutively) 
Preferred primers are any of those listed as ORF30f, , ORF30r„ ORF68f and 
ORF68r. 
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Please amend the paragraph beginning at page 24, line 37, as follows: 

Preferred sequencing primers include any of those shown in SEQ. ANNEX 2 (SEQ 
ID NOs: 105-1 54, consecutively) , particularly ORF30s, ORF68s1 , ORF68s2 and 
ORF68s3. 

Please amend the paragraph beginning at page 27, line 35, as follows: 

During analysis of the V592 sequence data a number of positions were noted 
where there were differences between the sequences determined from individual 
sequence templates, indicating that the V592 virion DNA population was 
heterogeneous at these positions. Each of the regions is listed (numbered 
according to the V592 genomic sequence, SEQ. ANNEX 1a (SEQ ID NO:D ) and 
details of the variation noted. NA indicates that the position lies outside of a 
recognised protein coding sequence (open reading frame: ORF). 

Please amend the paragraph beginning at page 28, line 7, as follows: 

V592 ORFs which have an altered amino acid sequence compared to the 
corresponding AB4 ORF are listed. The position of each change is numbered 
according to the V592 ORF amino acid sequences (SEQ. ANNEX 1 b (SEQ ID 
NOs:2-104. consecutively). For each position, the amino acid sequences for AB4 
and V592 are shown. * indicates that the corresponding sequence is absent in the 
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given strain - i.e. the other strain carries additional amino acids, usually due to 
variation in copy number of a nucleotide repeat element. 

Please amend the paragraph beginning at page 28, line 33, as follows: 

Various herpesvirus DNA polymerase sequences were aligned using CLUSTALW 
(using services at ANGIS, Australia) and the alignment surrounding the EHV-1 
ORF30-m1 (D/N 7 52)position is shown. Gaps are indicated by dashes (-). Viruses 
have been grouped as alpha-, beta- and gammaherpesviruses, or unclassified. In 
each case the abbreviated virus name and sequence accession number are shown 
(apart from EHV-1 strain V592, reported in this study (SEQ. ANNEX 3b (SEQ ID 
NO: 156))). The first position of each sequence is numbered; where the complete 
DNA polymerase sequence is not available, numbering of the partial sequence is 
shown in italics. The position of the D residue conserved in the majority of viruses, 
corresponding to the ORF30-m1 (aa752) marker position, is shaded. 

Please amend the paragraph beginning at page 29, line 25, as follows:^ 

SEQ. ANNEX 1 . a) C omplete genomic sequence of EHV-1 strain V592 (SEQ ID 
NO:1): b) Feature table (SEQ ID NOs:2-1Q4, consecutively^ 

Please amend the paragraph beginning at page 30, line 3, as follows: 
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SEQ. ANNEX 2. PCR amplification and sequencing primers (SEQ ID NOs: 105-1 54. 
consecutively) 

Please amend the paragraph beginning at page 30, line 9, as follows: 

SEQ. ANNEX 3. a) DNA sequence of EHV-1 (strain V592) ORF30 (SEQ ID 
NO:155); b) Amino acid sequence of EHV-1 (strain V592) ORF30 (SEQ ID 
NO:156) 

Please amend the paragraph beginning at page 30, line 20, as follows: 

We determined the V592 genomic sequence (149,430 bp) via shotgun cloning and 
sequencing of viral DNA prepared from purified virions. Virus supernatant was 
prepared from equine embryonic lung cells infected at low multiplicity (<0.001 
pfu/ml), virions purified by sucrose gradient sedimentation and DNA extracted from 
purified virions essentially as described by Telford et al [19]. Viral DNA was self 
ligated, sonicated to generate random fragments and, following end repair, cloned 
into M13mp19. In addition, a panel of 'semi-random' clones was generated by 
digestion of viral DNA with frequent cutting (blunt ended) restriction enzymes (Alul, 
Pvull, Ball), followed by cloning into M13mp19. In the final stages of sequencing, 
specific regions spanning sequence data 'gaps' were amplified by PCR, blunt 
ended and cloned into M13mp19. Single stranded M1 3 templates were prepared 
and sequenced using proprietory sequencing reagents, and samples analysed on 
either an ABI 377 or ABI 9600 automated sequencer. Sequence reads were 
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assembled using the Staden sequence analysis programs PREGAP4 and GAP4 
[21]. The complete genomic sequence of EHV-1 strain V592 is shown in SEQ. 
ANNEX 1 (SEQ ID NOs:1-104. consecutively) . It should be noted that the attached 
sequence is the consensus for the majority of sequence reads. The V592 stock 
used to generate DNA for sequencing has not been plaque purified and 
consequently contains a mixture of DNA populations at certain sites. Sites showing 
heterogeneity between individual sequencing templates are shown in Table 1. 
These sites are all regions of variable repeat length apart from one position of 
single nucleotide heterogeneity. 



Please amend the paragraph beginning at page 32, line 15, as follows: 



In order to test the above hypotheses, we assembled DNA samples prepared from 
a panel of field isolates (from the U.K. and North America) recovered from 
outbreaks of varying disease severity, collected over the course of 30 years. A 
subset of the ORFs with observed coding changes were selected for preliminary 
analysis, namely ORFs 8, 11, 14, 15, 30, 33, 34, 37, 39, 40, 52, 67, 68, 73. For 
each of these ORFs, PCR primers were designed for amplification of regions of 
sequence variability and for sequencing, as listed in SEQ. ANNEX 2 (SEQ ID 
NOs:105-154, consecutively) . PCR products were purified and sequenced (ABI 
9600) and the results assembled using the DNASTAR software package. For each 
ORF region analysed, positions of variable sequence were noted as listed in Table 
5. 
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Please amend the paragraph beginning at page 35, line 23, as follows: 

Notably, this is not the case for one of the variable sequences within ORF30. The 
complete nucleotide and amino acid sequence of EHV-1 strain V592 ORF30 is 
shown in SEQ. ANNEX 3 (SEQ ID NO:155 and SEQ ID NO:156) . Three nucleotide 
changes are present compared with the AB4 ORF30 sequence (accession no. 
AAB02465), namely C924-T (non-coding change), G2254-A (amino acid change D 752 - 
N) and G2968-A (amino acid change E 990 -K). 

Please amend the paragraph beginning at page 39, line 38, as follows: 

The PCR mix (50pl) consisted of 0.3pM of each primer (GensetV 0.2mM of each 
NTP (Applied Biosystems), 3X PCRx Enhancer solution (Invitrogen) and 1.25U/pl 
AmpliTaq DNA polymerase (Applied Biosystems) in 10 mM Tris-HCL (pH 8.3) 
solution containing 1.5mM MgCL 2 (Applied Biosystems). The PCR reaction was 
denatured for 4 min at 94°C, then cycled for 32 cycles at 94°C for 30 seconds, 1 
min at the annealing temperature of the primers used, and 2 min at 72°C followed 
by a final step of 10 min at 72°C. After cycling, 10pl of each PCR product was size 
fractionated on a 0.7% agarose gel containing ethidium bromide. Following product 
identification, the PCR products were purified using an Amicon Microcon Filter 
YM100 kit and quantified by size fractionation, on a 2% agarose gel containing 
ethidium bromide, with DNA Quantification standards (Whatman Bioscience). The 
purified PCR products were either cloned into M13mp19 (gap filling for 
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determination of V592 sequence) or directly sequenced using EHV-1 specific 
sequencing primers (SEQ. ANNEX 2 (SEQ ID NOs:105-154, consecutively) ). 
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Replace the text of pages 45 and 46 in their entirety with the following: 



Table 2 - ORF coding changes between V592 and AB4 



ORF 


Position 


AB4 sequence 


V592 sequence 










2 


59 


G 


D 


5 


114 


G 


V 


8 


114 


D 


N 


11 


189 


Q 


K 


13 


305 
460 


S 
A 


L 
T 


14 


619-621 


* 


PSR 

9bp duplication resulting in 3 amino acid insertion 


15 


166 


D 


N 


22 


430 


S 


P 


24 


2567-2568 
2586 

2829-2836 
2904 

2913-2927 
o099 


(PTLPPAPPLPQSTSKAASGPP 
(SEQIDNO:157)) 2 

G 
* 

E 

T 


* 

126bp deletion (2 copies 63bp repeat element) resulting in 42 amino 

acid deletion 

S 

AKDQAKDQ (SEQ ID NO:158) 

24bp insertion (2 copies 12bp repeat element) resulting in 8 amino 

acid insertion 

K 

PTGAVPENTPLPDDS (SEQ Id NO: 159) 

45bp insertion resulting in 15 amino acid insertion 

A ! 




1Z 


T 

T 


K 


30 


752 
990 


D 
E 


N 
K 


31 


90 


N 


S 


32 


42 


S 


L 


33 


15 
976 


N 
N 


H 
D 


34 


66 


D 


G 


36 


47 


S 


R 


37 


265 


A 


V 


39 


440 


S 


L 


40 


196 


R 


H 
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42 


1275 


K 


R 


A C 

45 


A 0~7 

427 


E 


G 


46 


140 


F 


s 


50 


367 


P 


s 


52 


386 


A 


V 


57 


804 


K 


R 


64 


73 


T 


A 




\J'~tkJ 


T 


Q 

o 


67 


261 


s 


F 


68 


210 


R 


H 




247 


D 


M - due to single nucleotide (C) deletion resulting in frameshift 
relative to AB4. All downstream sequence divergent from AB4. 
Resulting polypeptide 303 amino acids long (cf. 418 for AB4) 


71 


226-227 


SS 


TA 




231-299 


* 


TAATTTAATTSSATTAATTSS(TTTAA) 9 TTT (SEQ ID NO:160) 
additional copies 15bp repeat elements and nucleotide substitutions, 
resulting in 69 amino acid insertion 2 . 


73 


122 


A 


V 


76 


128 


F 


S 



1 Numbered according to the V592 amino acid sequence. 

2 Variable copy number in V592 - majority sequence shown 
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Replace the entirety of Table 4 on page 48 with the following new Table 4: 

Table 4 - Amino acid sequence alignment for herpesvirus DNA polymerases (SEQ ID 
NOs : 161-197, consecutively) 



Virus 


Accession 








ALPHA 










EHV-1 V592 




738 


ALDEVDLAGLQPS- 


VNYSTFEVGDQK- LFFVHAHIRESLL 


EHV-1 AB4 


P28858 


738 


ALDEVDLAGLQPS - 


V§YSTFEVGDQK- LFFVHAHIRESLL 


EHV-4 


AAC59546 


739 


ALNEVDLAGLQPC- 


VgYSTFEVGDQK- LFFVHAHIRESLL 


BHV-1 


CAB01595 


770 


VRRE AAPAGLTPG - 


ADYAT FDVGGRA - LH FVRAHVR ESLL 


BHV-2 


AAD55134 


739 


ALDAE AVGGLE AG - 


R|§YME I TVGGDT - VYFVKAHVRESLL 


FeHV-l 


CAA12264 


727 


TTERQSLETLRPG- 


igFSEFDVGGHK-LYFVDSHVREEPA 


VZV 


P09252 


702 


TLNFETVKRLNP- - 


SgYATFTVGGKR- LFFVRSNVRESLL 


SimVZV 


AAG27201 


688 


AFDIESVKHLGS- - 


NgYSVFNVGGQQ- LFFVHAHIRESLL 


PRV 


AAA74383 


593 


ALAR- - PAG L RE - - 


DEFSAFEVNGER- LYFVHAGVRESLL 


HSV-1 


P09854 


737 


S L RAD AVAH L E AG - 


K§YLEIEVGGRR-LFFVKAHVRESLL 


HSV-2 


P07918 


742 


S LRPE AVAHLE AD - 


R§YLEI EVGGRR- LFFVKAHVRESLL 


MDV-1 


AAG14223 


718 


VHDDTNLSNLRPQ - 


DgYLEINVQGKL-LRFVKPHIRESLL 


MDV-2 


BAA78719 


690 


I NDDRKLADLRPR - 


DgYME I DVQGKS - LHFAKPH I RESLL 


HVT 


AAG45768 


703 


LPAGTI INDLRRG- 


D§YI E I DVQGS I - LRFVKPHI RESLL 


BETA 










HCMV 


DJBEC1 


737 


LVPGGEYPVDP 


AgVYS VTLENGVTHRFVRAS VRVS VL 


MCMV 


AAA45940 


644 


LVE--GSPEVP 


EKgVLRVE IGDQC - HRFVRENVHRSLL 


RCMV 


Q85428 


670 


LVD- -GSPPVP 


DEgVLEVWGEATRYRFVREHVRRSLL 


PorcCMV 


AAF80109 


587 


I LNDEDVTG I D 


— ekBiltvhvnkntvyrfvrsgvresml 


RhCMV 


AAC05256 


611 


VAPGGESPPE 


sgVLTVELESGLS YRFVKNTVRNSVL 


GPCMV 


Q69025 


666 


LPL--GRDDG 


- LSDDgVFLLEFDDGTRYGFVREHVRKS I L 


ElephHV-1 


AAG41999 


625 


I TDNYVASLR 


EEglTMVTTNTGRVHRFVKPHVRKSIL 


HHV-6 


NP_049231 


592 


VLDERQIAGLS 


ESgl LTVKLGD - ETHRFVKPC I RESVL 


HHV-7 


AAC40752 


592 


WDENAVIGLH 


ADgl LTVHVGP - VTHRFVKKTVRES I L 


GAMMA 










EBV 


NP_039908 


604 


I TPGEEHRLA GLRPGE§YES FRLTGGV- YHFVKKHVHES FL 


CalliHV3 


AAK3 8212 


601 


VTPGEEGKLR DLRPGEIJYESFSLSGGT- FHFVKKHIHKSFL 


BHV-4 


AAK07928 


600 


IQDQNLHLH HLKPD-§YETFHLSTGP- IHFVKQHKTKSLL 


A1HV-1 


AAC58060 


622 


IKQQDLPKFT NLTAN-BYETFMISGGP- VHFVKKHKTESLL 


MHV-6 8 


AAF19277 


601 


I PDNKLQMFP NLTPA-|jYETFTLPSGT - VHFVKKHKKCSLL 


HVS 


DJBEM2 


594 


I PHHALHNYP HLKSS -§YETFMLSSGP- IHFVKKHIQASLL 


AtelHV3 


AAC95533 


594 


I PHNSLHNYP YLKSS-§YETFMLSSGP-IHFVKKHIQTSLL 


HHV-8 


AAB62593 


605 


IPGDSLHLHP HLSPD-|)YETFVLSGGP-VHFVKKHKRESLL 


PorcLTHV-1 


AAF16520 


592 


IHHEDLHKYP QLKEE-gYETFLISSGP- VHFVKKHISESLL 


EHV-2 


NP_042605 


602 


IPGDRLCLHP HLGPG-gYETFELASGP-VHFVKKHKAVSLL 


UNCLASSIFIED 
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GTHV AAC266 81 14 TRRAETLK ELKAGEgYEEFKVQGMS - LFYVKPHVRRSLL 

TortHV BAB4043 0 14 TRNPESLK DLKAGKgYVS FNVQGHT - L Y YVLNHVKQS LL 

CCV NP_0 41148 664 DSDKTNRV GDYMGYgWSKIDQGFEK- FTLVLRVDRTDPE 

RanHV-1 AAD12269 690 DVRRVAQF RGWIVF§WRQIEEGFGL-ASIJVIYTPSKRRFL 
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